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Overview 

• Why high-power EP? 

 

• Why Hall thrusters? 

 

• Why NHTs? 

 

• A 100-kW Class NHT 

 

• Next Steps/Test Plan 
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Why High-Power EP? (I) 

NASA Spacecraft 
USAF-High T/P,  

expanded throttling 

Multiple Missions 

100 kW Class AFMPDT [2] The ELF Thruster [1] 

250-kW  Class NHT 

Distribution A: Approved for public release; distribution unlimited. PA Clearance Number 12610.  
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Why Hall Thrusters? 

Flight Heritage 

FAKEL SPT, 1972 TSNiiMASH D-55, 1998 [1] 

SNECMA PPs1350 2003 [2] Aerojet BPT4000, 2008 [3] 

Photograph  

Unavailable 
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Why Hall Thrusters? 

Demonstrated to high power (100 kW) 

NASA 457Mv1 [4] NASA 457Mv2 [5]  

NASA 400M [5]  TSNiiMASH D-5 (D-160), 150 kW [4] 

Photograph  

Unavailable 
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Advantages of NHTs (I) 
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Advantages of NHTs (II) 

Smaller Footprint 
Distribution A: Approved for public release; distribution unlimited. PA Clearance Number 12610.  



 

 

8 

Advantages of NHTs (II) 

Enhanced Throttling Range 
Distribution A: Approved for public release; distribution unlimited. PA Clearance Number 12610.  



 

 

9 

Advantages of NHTs (IV) 

Single PPU Operation 

X2 NHT [7] 

+ 

- 

Simultaneous operation of all channels 

 from single supply 
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A 100-kW Class NHT-Introduction 

100-kW NHT 

Angled View (Front) 

100-kW NHT 

Angled View (Back)   

Operating Range/Performance 

Power Range: 1-200 kW 

Thrust: 15 N(Xe) 

ISP: 5,000 s  (Kr) 
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X3 NHT Testing as a Benchmark (I) 

Test Facility Power Range 

Shakedown PEPL LVTF 2-65 kW 

Validation/High Power GRC VF5 2-200 kW 

Distribution A: Approved for public release; distribution unlimited. PA Clearance Number 12610.  
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X3 NHT Testing as a Benchmark (II) 
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Projected Thrust of a 250-kW NHT based on  

and compared to existing Hall thrusters 

Distribution A: Approved for public release; distribution unlimited. PA Clearance Number 12610.  
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X3 NHT Testing as a Benchmark (III) 

Thruster Checkout - Kr

0

10

20

30

40

50

60

70

80

90

100

0 100 200 300 400 500 600 700 800 900 1000

Discharge Voltage [V]

D
is

ch
ar

ge
 C

ur
re

nt
 [

A
]

Initial Checkout (Kr) - I+M+O

Initial Checkout (Kr) - I+M

Initial Checkout (Kr) - Outer

Initial Checkout (Kr) - Middle

Initial Checkout (Kr) - Inner

• Prior to main low-power test, Kr points to test 

assembly/connections 

• Points NOT optimized, rough thruster settings only 

 
Distribution A: Approved for public release; distribution unlimited. PA Clearance Number 12610.  
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A 100-kW Class NHT-Preparation (I) 

VF 5, NASA  GRC LVTF, PEPL 

POWER SUPPLIES 

Distribution A: Approved for public release; distribution unlimited. PA Clearance Number 12610.  
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A 100-kW Class NHT-Preparation (II) 

New Electrical Infrastructure 

(PEPL) 

New Gas Feed Infrastructure 

(PEPL) 
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High Current Hollow Cathode 

Development at NASA Glenn and JPL 

Goebel, AIAA-2012-4079 

Goebel, AIAA-2012-4079 

Porus Tungsten Impregnated Emitter 

NASA Glenn 
LaB6 Emitter, JPL 
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A 100-kW Class NHT — Next Steps 

-Production 

->1/2 all major components fabricated 

 

-Assembly 

 

-Shakedown test 

 

-Validation and high power test 
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